Abstract: Supplementary information on taxonomy, nomenclature, distribution within Greece, total range, life form and ecological traits of vascular plants known to occur in Greece is presented and the revised data are quantitatively analysed. Floristic discrepancies between Vascular plants of Greece: An annotated checklist (Dimopoulos & al. 2013) and relevant influential datasets (Flora europaea, Med-Checklist, Euro+Med PlantBase, etc.) are explained and clarified. An additional quantity of synonyms and misapplied names used in previous Greek floristic literature is presented. Taxonomic and floristic novelties published after 31 October 2013 are not considered.
Introduction

Vascular plants of Greece: An annotated checklist
) constitutes the first comprehensive inventory of the flora of Greece more than a century after Eugen von Halácsy, a Hungarian-born physician of Vienna, had finalized the most recent complete Flora of the country (Halácsy 1900 (Halácsy -1904 (Halácsy , with supplements in 1908 (Halácsy and 1912 . The Checklist of 2013, eagerly awaited by the scientific and general public, met with a kind reception of professional and amateur botanists, as well as national and regional politicians and administrators responsible for nature conservation activities in Greece. The quite active use of the book, which started immediately after publication, revealed a certain number of alleged and factual discrepancies in content compared to contemporary influential datasets (Tutin & al. 1968 (Tutin & al. -1980 (Tutin & al. , 1993 Greuter & al. 1984 Greuter & al. -1989 Greuter & Raab-Straube 2008; Euro+Med 2006+) . Considering the significance of the work as a reference for scientific and political action in 302 Dimopoulos & al.: Vascular plants of Greece: Supplement order to safeguard the wealth of the natural heritage of Greece, mere omission of names of taxa that are disregarded for Greece as being reported in error, non-established aliens, non-stabilized hybrids, etc. is unsatisfactory if the reasons for their exclusion are not explained and commented on. Therefore, we offer here an array of comments, synonyms, revised nomenclatural, chorological and ecological data supplementary to the Greek checklist (Dimopoulos & al. 2013) , as far as single items were helpfully communicated to the team of compilers by courtesy of a community of attentive users of the book. A number of species, admittedly exhibiting morphological variation in different parts of their total range, are now more precisely allocated to subspecies. As a result of this, we offer a supplementary quantitative analysis of the vascular flora of Greece, focusing on overall taxonomic diversity of the Greek vascular plants, taxonomic diversity across the floristic regions of Greece, and endemic and range-restricted plant diversity in Greece.
A publication of this kind is "a living thing", and Costas Thanos, as President of the Hellenic Botanical Society and head of one of the editing institutions of the Greek checklist, stated that "certainly, it will have to be amended" (Dimopoulos & al. 2013: 11) . The added, revised or calculated entries are confined to the state of taxonomic knowledge prior to 31 October 2013, when the Checklist was sent to the printer (publication was on 26 November 2013). Taxonomic and floristic novelties published thereafter are not considered here, but will rather be subject to prospective editorial decision.
Material and methods
For the reader's convenience, the supplement is presented in the layout of the printed volume of Dimopoulos & al. (2013) .
The distribution data for the vascular plants are coded using the 13 floristic regions of Greece, as defined for the Flora Hellenica project (Strid & Tan 1997) . Of the 13 floristic regions, seven are continental: Peloponnisos (Pe), Sterea Ellas (StE), Southern Pindos (SPi), Northern Pindos (NPi), East Central (EC), North Central (NC) and North East (NE); and six are island regions: Ionian Islands (IoI), West Aegean islands (including the large island of Evvoia) (WAe), North Aegean islands (NAe), Kiklades (Kik), Kriti and Karpathos (including satellite islands = the Cretan area) (KK) and East Aegean islands (EAe) (Fig. 1) . The symbols for the distribution of the plants in floristic (phytogeographical) regions are "x" for presence, "." for absence and "?" for doubtful presence.
In the Status column (Stat) of the Floristic catalogue, non-native taxa (aliens, xenophytes), including cultigens, are denoted with "X", provided that they are permanently established somewhere in the country (Dimopoulos & al. 2013) . The origin of alien taxa is given in square brackets "[ ]" in the chorology column (Ch). Native taxa, applying the criteria taken from Med-Checklist (see, e.g., Greuter & Raab-Straube 2008: xi) , are not specifically annotated in the status column of the Floristic catalogue.
The symbol "r" in the Status column (Stat) of the Floristic catalogue denotes range-restricted taxa, which are characterized by a restricted distribution and populations occurring along a linear distance not exceeding 500 km, no matter whether the political borders of Greece are crossed (Dimopoulos & al. 2013) . In contrast to endemic taxa, range-restricted taxa may well be shared by two, three or more countries. The assignment of any Greek taxon to the range-restricted category requires good knowledge of its overall distribution. For the estimation of linear distance we used Google Earth and its tools (https://www.google.com/earth/). This distance is not affected by topography, altitude, habitats, bodies of fresh or sea water, or political borders.
In the Chorology column (Ch) of the Floristic catalogue, the chorological type of each taxon is denoted on the basis of a new "Greece-centred" system of chorological categories/types, which was established in Dimopoulos & al. (2013) to better reflect and circumscribe the distribution ranges of the taxa of the Greek vascular flora, given that Greece is a country of S Europe, of the Balkan Peninsula and of the Mediterranean basin. Based on this system, the Greek vascular flora can be assigned to 21 chorological categories distinguished for native taxa, and to one group of various chorological categories representing different origins of alien taxa. Descriptors and abbreviations for each chorological category are given in Dimopoulos & al. (2013: 24 -25) . One of the chorological categories is Greek endemics, annotated with a bullet point "" in the chorology column (Ch) of the Floristic catalogue. The term "Greek endemic" denotes vascular plant taxa with a distribution restricted to the territory of Greece, i.e. occurring in any or all of the 13 floristic regions of Greece but not known to occur outside of Greece.
In the Life-form column (Lf) of the Floristic catalogue, the life-form categories for the terrestrial and aquatic (hydrophytes) vascular plants of the Greek flora are coded according to the life-form system of Raunkiaer (1934) and subsequent extensions to Raunkiaer's system by Ellenberg & Mueller-Dombois (1967) . The descriptor and the abbreviation for each category are provided in Dimopoulos & al. (2013: 25 -26) and are summarized as follows (categories and their abbreviations in brackets): phanerophytes (P), chamaephytes (C), hemicryptophytes (H), geophytes (G), therophytes (T) and aquatics (A).
For the habitat analysis of the total vascular flora of Greece, eight groups (categories) of habitats were distinguished; the descriptor and the abbreviation for each category are provided in Dimopoulos & al. (2013: 26 -27) and are summarized as follows (categories and their abbreviations in brackets): freshwater habitats (A), cliffs, rocks, walls, ravines, boulders (C), submediter-Willdenowia 46 -2016 ranean/temperate grasslands (G), high-mountain vegetation (H), coastal habitats (M), xeric Mediterranean phrygana and associated annual-rich grasslands (P), agricultural and ruderal habitats (R), woodlands and scrub (W).
In the Habitat column (Hab) of the Floristic catalogue, the habitat or habitats that a taxon prefers are given using the mentioned abbreviations. The range of habitats that a species occupies falls mostly into one habitat category, but may comprise two or more categories. Generally a category is given only when it corresponds to a considerable proportion of the populations of the respective species. If more than one category applies, the two or more abbreviations are arranged in alphabetical order. The order of habitat symbols does not express prevalence. If one out of two or more habitat categories clearly prevails -i.e. representing at least about two-thirds of all known populations -the respective habitat abbreviation is underlined. The degree of uncertainty in allocating habitats to plant taxa in Greece is high in many cases, even with only eight coarse categories adopted. Many species have been seen in the wild by few persons, and some by one or no living person. For many taxa, hardly any useful, or no, ecological or habitat statements are available in literature. Habitat descriptions in taxonomic studies or on herbarium specimen labels are often short or misleading, or comprehensive works attempt to enumerate all possible habitat conditions under which a species might be encountered. In any of these cases the allocation to a predominant habitat category is made difficult (Dimopoulos & al. 2013) .
Results
Supplementary quantitative analysis of the vascular flora of Greece
In order to analyse the vascular flora of Greece, we used the following definitions and derived rules for calculations at different taxonomic ranks (counting families, genera, species, subspecies and taxa).
Species are defined as comprising (1) species that have no subspecies and (2) species that have one or more than one subspecies. Subspecies are defined as comprising all subspecies given for Greece, no matter how many per species. Taxa are defined as comprising (1) subspecies and (2) species that have no subspecies, i.e. when a species has subspecies then only its subspecies are counted. Hence, in the case of a species with no subspecies we have one taxon; in the case of a species with one subspecies in Greece we have one taxon, not two; and in the case of a species with two or more subspecies in Greece, then we have two or more taxa.
Overall taxonomic diversity of the vascular flora of Greece
The vascular flora of Greece comprises 5758 species and 1970 subspecies (native and naturalized), representing 6620 taxa, belonging to 1073 genera and 185 families (Table 1) . The full dataset has a total of 7739 records, comprising species and subspecies plus ten sections of Taraxacum and one aggregate (Portulaca oleracea aggr.).
The only species for which the status of "native but extinct" was confirmed are Staphylea pinnata (NE) and Stratiotes aloides (NC).
Taxonomic diversity across the floristic regions of Greece
When comparing the different floristic regions of Greece (Table 2) , we find that the most species-rich and taxon-rich region is NE (3264 species, 3531 taxa), followed by NC, StE and Pe, whereas the most species-and taxon-poor region is Kik (1661 species, 1750 taxa) ( Table  2 , Fig. 1 , abbreviations explained in the latter). Generally we observe that the mainland regions of Greece are more species-and taxon-rich than the island regions, a trend that might reflect the different amount of land surface of each region. The exception is EC, which has an intermediate position among the most species-and taxon-poor island regions of Greece, after EAe and KK and before WAe, IoI, NAe and Kik, in Table 1 . Numbers of plant families, genera, species, subspecies and taxa in the three main taxonomic groups of the Greek vascular flora.
Taxonomic group Families
Genera Species Subspecies Taxa   Pteridophytes  16  29  73  18  80  Gymnosperms  4  7  25  9  28  Angiosperms  165  1037  5660  1943  6512   Total  185  1073  5758  1970  6620   Table 2 . Numbers (in descending order from the most taxon-rich to the least taxonrich region) of vascular plant families, genera, species, subspecies and taxa in each of the 13 floristic regions of Greece. Taxa   NE  164  871  3264  1054  3531  NC  158  823  3116  1015  3356  StE  160  860  3116  977  3318  Pe  159  856  2971  919  3171  SPi  155  798  2666  820  2793  NPi  146  744  2572  835  2715  EAe  151  756  2381  660  2520  KK  146  703  2079  571  2214  EC  144  713  2086  567  2102  WAe  146  695  2024  582  2084  IoI  146  698  1949  526  2003  NAe  145  678  1928  494  1932  Kik  136  619  1661  458 (Table 2) .
Floristic region Families Genera Species Subspecies
Endemic plant diversity within the vascular flora of Greece
The endemic vascular flora of Greece comprises 1459 taxa (22 % of the total number of taxa in Greece), corresponding to 1274 endemic species (22.1 % of the total number of Greek species) and 450 endemic subspecies (22.8 % of the total number of Greek subspecies) ( Table  3) . The endemic richness in absolute numbers and the rate of endemism are not uniformly distributed across the floristic regions; as a general pattern S Greece (Pe, KK, StE) and E Greece are richer in absolute numbers of endemics (Table 3 ). The highest number of Greek endemic species and taxa is observed in Pe (464 taxa), while the second and the third highest numbers are in the regions KK (392 taxa) and StE (368 taxa). The lowest numbers are in the regions NAe (57 taxa), IoI (91 taxa) and EC (96 taxa) (Table 3) .
While KK is second highest among the floristic regions in its absolute number of Greek endemic taxa, its endemism rate is the highest (21.1 % for subspecies, 17.1 % for species and 17.7 % for taxa), followed by Pe (16.4 % for subspecies, 14.4 % for species and 14.6 % for taxa). The ranking of the regions according to their total vascular plant diversity is quite similar across taxonomic (Table 3) .
Range-restricted plant diversity within the vascular flora of Greece
Most floristic inventories or publications on the phytogeography of Greece recognize and analyse the endemic plants of Greece. However, until Dimopoulos & al. (2013) , the range-restricted taxa of Greece have rarely been mentioned, and never evaluated, in publications on the phytogeography of the Greek flora, although they offer important information on the local character, the uniqueness and relations of a flora. From the evaluation of the range-restricted taxa in the vascular flora of Greece a slightly different picture compared to the endemic taxa is obtained.
With the current knowledge, the range-restricted vascular flora of Greece consists of 1972 taxa (29.8 % of the total number of taxa in Greece), corresponding to 1703 species accounting for 29.6 % of the total number of species, and 611 subspecies (31 % of the total number of subspecies in Greece (Table 4) . Range-restricted species and taxa, similar to the endemics, are not uniformly distributed across the floristic regions (Table 4 ). The region Pe is again the richest floristic region in Greece (505 taxa), now followed by StE (461 taxa) and NC (414 taxa). The N Greek floristic regions, including NE (344 taxa) and NPi (319 taxa), with their considerable proportions of cross-border endemics, rank much higher among the range-restricted taxa than among the withinGreece endemics. The regions NAe and IoI are the poorest both in range-restricted as in endemic taxa. Overall, the range-restricted taxa that are not also Greek endemics are mainly located on the Greek mainland and especially in mountain areas. If we compare the different floristic regions of Greece taking into account their total plant diversity, i.e. analysing the diversity of range-restricted taxa as a proportion of the total flora, then KK is the richest in range-restricted taxa with 17.5 %, followed by Pe with 15.9 % (Fig. 2) .
Comparing the patterns exhibited when endemism and range-restrictedness rates across the floristic regions of Greece are taken into account, the trend is partly similar and partly different: (1) a high endemism rate is combined with a high rate of range-restricted taxa, decreasing from 17.7 % and 17.5 %, respectively, in KK to 9.2 % and 9.6 % in KiK, through Pe, StE and WAe with intermediate values; (2) the rates of range-restricted taxa exceed considerably the respective endemism rates, as for NC, NPi, EAe, SPi and NE (12.3 %, 11.7 %, 10.3 %, 10 % and 9.7 % range-restricted taxa, respectively) towards the lowest rate, in NAe (4.2 %) (Fig. 2) .
Habitat preferences of Greek plant taxa
Greece is well-known as a country of islands and mountains, but coastal and high-mountain plants together comprise about 17.2 % of the Greek flora (Fig. 3) . Our evaluation on the habitat preferences of plant taxa reveals that Greece is in fact rather a country of cultural, i.e. anthropozoogenic, landscapes. Most common are plants of agricultural and ruderal habitats (18.1 %), followed by plants of grasslands and dwarf shrublands, with 17.7 % representing submediterranean/temperate lowland to montane pastures and meadows, and 15.4 % Mediterranean annual-rich grasslands and phrygana. Plants of woodlands and shrublands represent only 13.7 %, although these formations are very diverse and widespread in Greece, and almost all tree and shrub species belong here. Specialist plants of high mountains (12.6 %), cliffs (9.0 %), freshwater (8.9 %) and coastal habitats (4.6 %) are represented by minor proportions but, considering the small areas occupied by each of these habitat categories, their floras are remarkably prominent in the Greek vegetation.
Focusing on endemic and range-restricted taxa, the evaluation reveals that terrestrial habitat categories with a high proportion of natural and semi-natural open habitats prevail. A total of about 78 % of all endemic and rangerestricted taxa are associated with cliff, high-altitude, xeric Mediterranean and submediterranean grassland habitats (Table 5 ). Diversity of paleo-and neo-endemics, as expressed by the number and proportion of endemic and range-restricted taxa, tends to be most pronounced in habitat categories with suitable sites that are more or less isolated, such as cliffs, high mountains and xeric rocky habitats on islands and peninsulas.
Coastal habitats are represented among endemic and range-restricted taxa by a similar proportion to that among all taxa, and woodlands only slightly less. In contrast, ru deral and freshwater habitats are much poorer in endemic and range-restricted plant taxa than their proportion among the entire flora would suggest. The latter habitat categories occur widespread and with similar ecologies throughout the Mediterranean and beyond, and they accommodate chiefly widespread species, with a higher proportion of non-native taxa than other habitat categories. 1976, 1980, 1983, 1986, 1989: Atlas florae europaeae 3 Salicaceae to Balanophoraceae (1976), 
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